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Abstract 
Background Diabetes mellitus is a major health problem in all age populations, with complications that adversely affect the 
autonomy and quality of life of patients and their kindred ones, with a heavy demand on health care resources. Sedentary 
lifestyle, urbanization, eating habits and increasing obesity have been identified as independent risk factors for diabetes. Aim 
of study To establish the effectiveness of a daily walk and diet education intervention in order to look for optimum ways to 
change and maintain a healthy lifestyle and quality of life. Sources of research The study population consisted of Caucasian 
men and women ranging in age from 60 to 91 years old (mean=76.42 years old) with Type 2 Diabetes Mellitus of duration at 
least one year, attending two primary care offices in Iasi, Romania. Patients had a clinical and laboratory follow-up 
assessment every 1 to 2 months. For each of them, open interviews were conducted with consistent educative information 
offered related to ongoing nutrition, self-management and physical activity. This data was subsequently analyzed both in a 
quantitative and qualitative manner. Main Argument Outcomes of diabetes and co-morbidities management rely not only on 
drug medication, which depends on adverse effects like hypoglycaemia, the elderly patients’ income and their compliance, but 
also on human support (family, carers), non-pharmacological strategies like diet, and cardio-metabolic rehabilitation through 
exercise. Conclusions Results showed an improved glycaemic control, a higher awareness of symptoms and the 
complications of diabetes. Apart from patients’ self motivation, more frequent contact with them is necessary to encourage 
better self-esteem, disease prevention and quality of life. Patients who changed their lifestyle formed one important link in 
educating the closed ones. The role of formal and informal carers is more difficult and needs a different approach from that 
for younger people, taking into account co-morbidities, age-related changes in functional and mental abilities, occupational 
history and socioeconomic status that influence health. 
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1. Background 
Diabetes mellitus is a major health problem in all age populations, with complications that adversely affect the 
autonomy and quality of life of patients and their kindred ones, with a heavy demand on health care resources. 
Sedentary lifestyle, urbanization, eating habits and increasing obesity have been identified as independent risk 
factors for diabetes. Furthermore, diabetes mellitus has an important impact on the elderly population. 
Complications like microvascular and macrovascular diseases, neuropathy, hyperglycaemia or hypoglycaemia 
with or without antidiabetic therapy, are altering the patients’ quality of life. The World Health Organization, 
American Diabetes Association and International Diabetes Federation for Europe have established different goals 
in managing diabetes, such as sustained improvement in health and quality of life, promotion of independence, 
equity and self-sufficiency (Sinclair & Barnett, 1993). 
Addressing the needs of the elderly requires a holistic approach, socio-psychological, distinct from adults due 
to issues like co-existing morbidities, age-related or disease-related changes in functional or mental capacity, and 
autonomy. The assessment of functional and mental abilities allows differentiated levels of care and education. 
Hendra and Sinclair (1997) conducted a study on the prevention of micro- and macrovascular diabetes 
complications identifying the importance of educating patients and carers in diabetes management. It is necessary 
to emphasize the key points as gaining even standards in diabetes care and self-managing of diabetes through 
education. The health care team needs to have a geriatrician beside the general practitioner, who is involved in 
primary care, and other specialists from secondary care. The collaboration between diabetologist and geriatrician 
(for example, the Diabetes Special Interest Group was founded as part of the British Geriatrics Society in 1992) 
had recognized the skills of the latter in managing the combination of problems encountered in the elderly (whose 
diabetes is associated with cognitive impairment, age-associated disability and co-morbidity). 
2. Aim of study 
Prevention is a new focus in modern medicine, developed from the traditional medicine model which had 
included this concept from the very beginning. Prevention can be primary, for diabetes-free patients, or 
secondary, depending on diabetes-related complications or associated medical conditions.  
Qualitative and quantitative methods were used to analyze the information gathered from an elderly diabetic 
group. The effectiveness of a daily walk and diet education intervention was studied in order to look for optimum 
ways to change and maintain a healthy lifestyle and quality of life.  
The predictors (covariates) that were taken as independent variables were: the socioeconomic status measured 
by income and education; age; blood pressure (BP) trends; and 30 minutes daily walking. Educational attainment 
is the dichotomous dependent variable modelling two possible outcomes: lower outcome stands for ameliorated 
blood pressure and moderate physical activity to disability; and the best outcome stands for controlled blood 
pressure and active walking status, meaning more than 2,500 steps per 30 minutes daily. 
3. Sources of research 
The study population consisted of Caucasian men and women ranging in age from 60 to 91 years old 
(mean=76.42 years old) diagnosed with Type 2 Diabetes Mellitus, enrolled in two primary care offices in Iasi, 
Romania. These patients were followed for one year in terms of clinical examinations and laboratory check-ups. 
This assessment was done every 1 to 2 months. Thus, this frequent evaluation enhanced the continuity in doctor-
patient relationships, making it easier for physicians to manage chronic conditions like hypertension or to 
recognize factors that lead to acute problems (Shah & Elliott, 2006). For each of them, open interviews were 
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conducted with consistent educative information offered related to ongoing nutrition, diabetes and co-morbidities 
self-management, and physical activity. This set of data was subsequently analyzed in a quantitative and 
qualitative manner. In providing preventive medicine and educational training for patients, we found out an 
opportunity to fulfil these outcomes by regular appointments with the patients.  
Patients from Iasi and the Moldova regions benefit from the existence of an association between the 
University of Medicine and Pharmacy and the clinical hospitals. Most of the diabetic patients in this study had 
the chance to be referred to a Cardiovascular Rehabilitation Clinic in the Rehabilitation Clinical Hospital of Iasi. 
Here, apart from physicians, there are teaching assistants with medical diplomas enrolled in a PhD or a research 
programme, nurses and kinetotherapists. They form a strong educational team both for students in medicine, and 
for nurses and residents, as well as for patients. The latter are often in a position to speak with different health 
care providers about the way they feel, their symptoms and signs, life conditions, psychological and intimate 
problems, and they are besieged with medical information, becoming as informed as the medical staff about their 
diseases and the necessary management. This particular situation permits a good application of acquired 
knowledge and better cost-efficiency, because during the same in-patient period they get clinical and 
rehabilitation care together with education. 
Firstly, from the medical records, we gathered information about the patient’s changing physical status since 
first presenting to the general practitioner (GP), and then the study that we performed focused on diabetics who 
need a check-up twice a year. 
The second step in the research included the assessment of the risk factors. While waiting to enter a 
consultation, once or twice a year patients were given a questionnaire and requested to fill in answers that 
covered past medical history with previous illnesses, family history, lifestyle and environmental conditions, 
feelings of depression, insomnia, previous immunizations, drug administration and other prior age and gender-
appropriate screenings in order to develop a risk profile. This method allowed the patient a degree of privacy in 
order to encourage open answers and better recollection. During the consultation, their questionnaire answers 
were checked and attention was given to their emotional reactions in order to establish the veracity of their 
answers. The clinical examination only mentioned the significant findings, such as blood pressure values, heart 
rate, weight, height and body mass index. 
The third step was to encourage education, which was done by analyzing the laboratory findings together with 
the patient; comparisons were made with the normal ranges and correlations made with clinical implications. 
Only after the patients confirmed, even partially, that they understood the analysis and their implications, 
conditions were met to progress to the next step of changing lifestyle habits and medication, if necessary. 
4. Main Argument 
Outcomes of diabetes and co-morbidities management relies not only on drug medication, that depends on 
adverse effects like hypoglycaemia, the elderly patient’s income and their compliance, but also on human support 
(family, carers), non-pharmacological strategies like diet, and cardio-metabolic rehabilitation through exercise 
(Weinger, 2006). 
Any model of care for managing the elderly diabetic patient should recognize the important role of the 
diabetes nurse specialist in educating, assessing and goal-setting achievements of the multiprofessional 
educational approach (Egerter, Braveman, Sadegh-Nobari, Grossman-Kahn & Dekker, 2009). 
Promoting information, writing down notes, and offering answers to all of the patient’s concerns have 
provided enough knowledge and useful skills for the elderly diabetics in this group to be fully immersed in the 
management of their disease (Wasco, Ferris & Fey-Yensan, 1997). 
The majority of the elderly diabetics in the group had a lower monthly income, 50.9% of them below 1,000 lei 
 225 euro (predominantly women), 29.8% between 1,001-1,500 lei (especially men), and the remaining had an 
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income of 1,501-2,000 lei (exclusively men). There was a single male of 66 years old with an overall income 
above 5,000 lei, but he was taken out of the sample because his monthly income is an outlier value. 
Out of the total number of patients in the study group, from 17.24% active elderly diabetic patients (more than 
2,500 steps in 30 minutes per day), 90% of them remained active, and the others regressed because of 
neurological complications. Out of the patients that were able to walk but didn’t practice 30 minutes a day, 
17.24% improved their daily walking distance, while 25.86% presented motor disability related to mental 
impairment. The sedentary patients became active in 12.07% of cases. Among patients with improved walking 
status, it was easy to encourage continuity of this lifestyle behaviour. 
Using a Binary Logistic Regression Model (Serbanescu & Pele, 2011), we assigned ‘educational attainment’ 
as the dependent variable. The outcomes of this dichotomous variable were: ‘best attainment for BP and walking’ 
and ‘lower outcome’. The predictors were: income (monthly income in lei; 1 euro  4.4 lei); age; educational 
level (a dichotomous variable with the categories: ‘basic education’ meaning gymnasium and primary school, 
and ‘advanced education’ meaning vocational school and high school); BP trends (‘ameliorated’ and 
‘controlled’); and salt consumption (‘no salt’ and ‘salt’). 
The estimated model is: 
Age0.058-Income_lei0.0016.343  )attainment al(Education oflogit  Predicted   (1) 
Salt2.024-BP_better1.918-Educ_level0.732  
The variables ‘income’ and ‘education level’ are positively correlated to ‘educational attainment’, but the 
other variables (‘age’, ‘BP better’, ‘salt’) are negatively correlated with the dependent variable. For each 1 lei 
increase in the monthly income, the odds ratio (OR) of achieving ‘best outcome’ increases by 1.002 times, if all 
the other variables remain constant, or if the monthly income increases by 100 lei, the OR will increase by 1.105 
times. With every year older, the odds of attaining ‘best outcome’ decrease with 5.7% (=100×(1–0.943)%). 
Patients with ‘advanced educational level’ are more likely to attain the goal, the odds of this group being 2.079 
times greater than the odds of the ‘basic educational level’ group. Patients that presented only ameliorated values 
for BP are more likely to achieve lower outcomes in educational attainment than those with controlled BP. Those 
who didn’t change their diet, continuing to use salt, are more likely to be included in the ‘low outcome’ group. 
The statistical significance of the individual regression coefficients was tested using the Wald chi-square 
statistic. All independent variables were significant predictors of the educational attainment (‘best outcome’), p-
value less than 0.05, except for the educational level. One explanation is that the multiple categorical variable 
‘educational level’, which first included six types ranging from primary school to university, had to be changed 
into a dichotomous variable with only two possible outcomes (‘basic’ and ‘advanced education’). The 
Nagelkerke R square coefficient of 0.363 indicated a moderate relationship between predictors and the prediction 
of grouping patients in the two classes of outcomes (Rabi, Edwards, Southern, Svenson, Sargious, Norton et al., 
2006). 
In this study, 48.9% patients were correctly classified for ‘lower outcome’ and 96.8% for ‘best outcome’ for 
educational target. Overall 84.2% of the patients were correctly classified. This is an improvement on the 73.7% 
correct classification with the constant model, so the proposed model with predictors is a significantly better 
model. Overall, the logistic model fits the data. 
5. Conclusions 
In this study, women were more motivated than men to obtain better outcomes due to their role and 
responsibility within the family. Their longer survival rate leads to the possibility of accumulating co-morbidities 
and stress overload, but they succeed in coping with those in spite of their low income. Particularly in Romania, 
retired people are subjected to additional risks due to decreased socioeconomic status. 
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Patients’ perception of diabetes and their social support (married, divorced, widowed, retired, etc.) was noted. 
Some of the features particular to the elderly are depression, stress and psychosocial isolation, frailty and 
inactivity, or a very active status due to family requirements despite diabetes-related co-morbidities. 
Patients’ assessment and support by physicians, nurses and nutritionists increase their ability to manage 
diabetes, enhancing the outcomes of disease control and quality of life. 
Optimal control is promoted for in-patients as well as for out-patients. Instructions were frequently 
summarized and the treatment goals evaluated, thus obtaining sustained behaviour change and control of risk 
factors like hypertension. 
One key factor of educational attainment was the regular evaluation of learned information, distribution of 
written materials to reinforce learning and the support to promote good lifestyle changes. 
Their GPs and the nursing personnel took on the role of a second family for these patients. The single 
diabetics looked for moral support and reassurance from familiar faces. Some of the frequent welcome phrases 
used were: ‘How glad we are to see you.’ ‘We missed you.’ ‘We haven’t heard from you for quite a time.’ ‘How 
are you doing lately?’ And some answers were: ‘I’m glad the winter has gone, because I didn’t get out much, and 
I’m afraid of falling on ice. I’m so glad to see you today!’ ‘I brought you something sweet that I cooked 
especially for you!’ 
For the elderly, rather than aiming for normoglycaemia in most of the cases, focus has been on safer 
interventions, such as: reducing risk factors by lowering blood pressure and blood lipid concentrations, urging 
cessation of smoking, changing eating habits, improving self-care and promoting an active life by sustained 
exertion. This model of care for managing the elderly diabetic patient recognizes the important role of the 
diabetes nurse specialist in educating, assessing, and, furthermore, the goal-setting achievements of the 
multiprofessional educational approach (Stelmach, Kaczmarczyk-Chalas, Bielecki & Drygas, 2005). 
Results indicated improved blood pressure control, and a higher awareness of symptoms and diabetes 
complications. Apart from patients’ self motivation, more frequent contact with them is necessary to obtain better 
results in increased self-esteem, disease prevention and quality of life. Patients who changed lifestyle formed one 
important link in educating the kindred ones and some other initially non compliant patients. 
The role of formal and informal carers is more difficult and needs a different approach from that for younger 
people, taking into account co-morbidities, age-related changes in functional and mental abilities, impaired 
hearing and vision problems, occupational history and socioeconomic status that influence health. The elderly 
challenge the physicians’ ability and patience in addressing issues and being understood. 
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